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iM^fiitS^lJt^^T^tfMtcigUTV^ (f 1 ank i n 

k (mfc£, &fribm) £*£J#u ass^m^f^TirSS tit^i 
ga & mwcr 5 1 v> 5 xs s 0 j»*r * ^ j^t? # s © t? » * u ^ . 

strata £A>£&^. ^bfciitbtii a? 
mtiaR i»«bbs, jfrbbr t»a& ^mmm, mmmm, ^mm, 
w&ffi&mtii* wmmfo. sk^&mm, &^nm. wmmmm, mmmm, 
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mm& tisT^fr x)\zmm^ n# s • 

$» D , £ © ck 5 fcStfc^SMftlB £ £> "T SfflJ!& 1*3 * & ^ > MMOlf S & 

tot, r^fgfe &<£:z$ r&frikm} it, *WMW\z&\,* 

If iWife^lT* !3 , 4k*k (me t ap 1 a s i a) tPftftlS. b^blS 
©T?#fliteG>@£fci:ffitr>. ESW1 #|Bft£Wr5o ffifl#««. 



23 



WO 03/027278 



PCT/JP02/09732 



mmfc (Embryo id Body) <Di$fc j>fti«^#TT©g«f^#^ £ 

#?lib, m«t &mm, mmn, &mm. &&m, « 

JU& W»t «Ht ^i?7S, s*ts> 

ttssw^wsns. 



WO 03/027278 



PCT/JP02/09732 



skm. Mm, mi, >bm. am m. nm. mm. mm, m. m& 
m, m&m. ^mmm. >mmm, mmmm. mmm&. mmmnm. w 

*wmm\z&^x mmi (t issue) t.\%. ^mm^mz^x. mm 
Kmw, mmm&fM^#)MnizM~3^, m^mm, mmmu, 

n#7 5 ; tfe i 7 ^ y^77- n ^s, mmmf\z&^xm%\x&z> 0 m 
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Xr^fX 7n'JX hXfXv, 7XA°7^>E TX/\°^^>> 201^5 
XL r-^M^X^Jl/^^^ TM->« rt;K^X, 

;XT^~X, 3-T^/-2-^XX;i/X 0 Olf^-xm, * ; E7M->©D# 

75/tWcEV^ 75 ytoijftfei^/tfciiii^ts^ 

x/3:^#^fe>n?)c 75 7Wti^ft y^ymo—mm 

S»^»^^TM»n?»01tffl$tlS , b©T?»D, 09*.fc£ Man 
iatis, T. e t a 1 . (1989). Molecular Cloni 
ng: A Laboratory Manual, Cold Spring 
■Harbor*i^03rd Ed. (2 0 0 1);Ausube 1, F.M. 
(1987). Current Protocols in Molecula 
r Biology.Greene Pub.As s oc i a tESand W 
i ley— Intersc ience;Ausube 1, F.M. (1989). 
Short Protocols in Molecular Biolog 
y: A Compendium of Methods from Cur 
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rent Protocols in Molecular Biology, 
Greene Pub. As s oc i a tESand Wiley-lute 
rscience;Sambrook, J. et a 1 . (1989). Mol 
ecular Cloning: A Laboratory Manual, 
Cold Spring Harbor ; Inni s, M. A. (1 9 9 0). 
PGR Protocols: A Guide to Methods a 
nd Applications, Academic Press ;Ausu 
be 1, F. M. (1992). Short Protocols in Mo 
lecular Biology: A Compendium of Me 

i 

thods from Current Protocols in Mol 
ecular Biology, Greene Pub. Associate 
s;Ausubel, F. M. (1995). Short Protocols 
in Molecular Biology: A Compendium 
of Methods from Current Protocols i 
n Molecular Biology, Greene Pub. Asso 
ciates ; Innis, M. A. et al. (1 9 9 5). PCR St 
rategies, Academic Press ;Ausube 1, F.M. 
(1999). Short Protocols in Molecular 
Biology: A Compendium of Methods fr 
om Current Protocols in Molecular B 
iology, Wiley, and annual updates ; Sni 
nsky, J. J. et al. (1 9 9 9). PCR Applicatio 
ns: Protocols for Functional Genomi 
cs, Academic Press, 9Jtt£l*B¥ rjtfirH*A&»5WWr 
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fttUTS, #Sn^#:> 0*11 (truncate 

d) $^#> *f3£«fc^»#& £#^f en^o MM^I 1 (a 1 1 e 1 e) 

§^M^5o r^ffilRlfr (homolog)j tit, foZ>M(D{p~C\ 

0 %J^±cDffl|n]'l4, iOJfSKH 8 0 %g(±, 8 5%£X±, 9 0 %Sk±., 
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mmmm. mmmm. msmm. m^m^^tsmmmm^^m^mm^ 

HiiiC^t^ rm^m^-^^^-J t^Tll PBTrp2, pBTa 
ci, pBTac2 (^fn^Roche Molecular Bioch 
emi ca 1 s iD«> pKK2 3 3- 2 (Pharmacia), pSE 
2 8 0 (Invitrogen), pGEMEX-1 [Pr omega], pQ 
E-8 (QIAGEN), pKYPIO (#HPS5 8 - 1 1 0 6 0 0), pKY 
P200 [Agric. Biol. Chem., 48, 669 (1984)], p 
LSA1 [Agric. Biol. Chem., 5 3, 2 7 7 (1 9 8 9)], p 
GEL 1 [Proc. Natl. Acad. Sci. USA, 8 2, 4 3 0 6 
(1985)], pBluescript II SK+ (Stratagen 
e), pB 1 u e s c r i p t II S K (-) ( S t r a t a g e n e ) , p 
T r s 3 0 (F E RM B P - 5 4 0 7 ), p T r s 3 2 (F E RM BP-5 
4 0 8), p GH A 2 (FERM BP-4 0 0), p GK A 2 (FERM B 
-6798), pTerm2 3 - 2 2979, US468619 1, U 

S4939094, US5160735), pEG400 [J. Bacteri 
ol., 1 7 2, 2 3 9 2 (1 9 9 0)], p G E X (P h a r m a c i a ) , p 
ETyXfA (Novagen), pSupex, pUBllO, pTP5, p 
C194, pTrxFus (Invi trogen), pMAL-c 2 (New 
England Biolabs), pUC19 [Gene, 33, 103 (1 
9 8 5)], p S T V 2 8 (SffiSS), PUC118 (SffiB), pPAl mm 
m 63-233798) ft^SStlS. 
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mnmrnztt-rz m&m?L^??-i turn yep 13 (atcc3 

7 115), YEp24 (ATCC 3 7 0 5 1), YCp50 (AT C C 3 7 4 
19), pHS19, pHS15fetWJ^tl§o 

»W*IJfiKL*rr£ m^pL^^—i tVTte, pcDNAI/Amp, 
pcDNAI, p C DM 8 (Vvfnfe y±ni/& Dr&IK), PAGE10 7 [# 
H^F3 - 229 (Invi t r o g e n), pAGE103 [J. Bioche 
m, , 1 0 1, 1307 (1987)], pAMo, pAMoA [J. Biol. 
Chem., 26 8, 22782-22787 (1 99 3)], ^X$»£^-f 
)V7s (Murine Stem Cell Virus) (MSCV)CS^ 

Moloney Murine Leukemia Virus (MMLV), 
Murine Stem Cell Virus (MS CV) \Z%t^fcU 

m&Mmztt?2> m&WkZ.^ $ - \ tv~at, p vli 3 9 2, pvl 

1393, pBlueBacIII (T^T Invi t r o g e n) fcEtiUM 

* 
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i^iliibTd Escherichi al, S e r r a t i aS, B a 
c i 1 1 u s I, Brevibacteriu mJS, Corynebacte 
r i u mjg, Microbacteriu ml, Pseudomonas Jgfc 
^}-Jgt§ft4W^, 03*.fc£> Escherichia coli XL 
1— Blue, Escherichia col i XL 2 — Blue, Es 
cherichia coli DHL Escherichia coli 
MC 1 0 0 0, Escherichia coli KY3 2 7 6, Esch 
erichia coli W1485, Escherichia coli 
J M 1 0 9, E s c h e r i c h i a coli HB10L Escher 
ichia coli No. 49, Escherichia coli W 
3 1 1 0, E s c h e r i c h i a coli N Y 4 9 , E s c h e r i c 
hia coli BL21(DE3), Escherichia coli 
BL21 (DE3) pLysS, Escherichia coli HMS 
1 7 4 (DE 3), E s c h e r i c h i a coli HMS174(DE3) 
pLysS, Serratia ficaria, Serratia fon 
ticola, Serratia liquefaciens, Serrat 
ia marcescens, Bacillus subtilis,Bac 
i 1 1 u s amy lol iquefaciens, Brevibacter 
i um ammmo n iagenes, Brevibacteri um i m 
mariophilum ATCC14068, Brevibacteriu 
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m s a c c h a r o 1 y t i c umATCC 1 4 0 6 6, Coryneba 
c t e r i um g 1 u t ami cum AT C C 1 3 0 3 2 , C o r y n e 
bacterium glutamicum ATCC14067, Cory 
nebacterium glutamicum ATCC13869, Co 
rynebacterium acetoac idophi lum ATCC 
1 3 8 7 0> Microbacter ium a mm oniaphi lum 
ATCC 1 5 3 5 4, Pseudomonas s p . D — 0 1 1 0 & Eififfl 

AAX^-©«TJ55CHOil, BHK*. T 7 U ts F U f^fli 
J®, t hSAiiR HBT 5 6 3 7 (#^§6 3 - 2 9 9), k h Sgfl&SMS 
WfcE&&\ff2>Z.LtiFV&Z>a ^X • SlD-Tifitl/TH p s 2 0, 
NSO&f, 77 h • 5in-7«ibTSYB2/0&^ t hJ^WH 
«fcltliHEK2 9 3 (ATCC : CRL- 1 5 7 3) &<h\ k ha«i 
MibTttBALL-1 77U7J5 F U fJl/fl«tbTttCO S 

m& x^?? -©ix^s i bttt *t^*B J® cdnas s Ai~ § » ft 

*£V>i*ft*>fflV>5 2: MXU, Agrobacteri umii (#F?fi 

Bg 59-140885, #§P§ 6 0-70080, WO 94/ 00977), X 
1//7 hD#l/->a>ft 0&MB8 6 0- 2 5 1 8 8 7), A°— Gt 
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fc^m) ttm^^m mnt$&2 6 0 6 8 5 6, mnw,2 5 1 7 8 1 3) ue 

*K3W«fc*ViTftfflSns*n, BiliitTH Spodopter 
a frugiperda Trichoplusia ni (DW 

m«> fj^nwm&&0%mmmte£&RK*z.i:ifi'?&z>o spodop 

tera f r u g i p e r d a©»l*tLT»S f 9, Sf 21 (B a 
culovirus Expression Vectors: A Lab 
oratory Manual) ft £\ Trichoplusia ni (DW 
l*tLT(JH igh 5, BTI-TN-5B1-4 (Invitrog 
en) *-<3|p|feS3fe©i&**HlflatL/T»B omby x mo r i N 

ij7A?£, IV^ hD^^-^a [Methods. Enzymol., 19 
4, 1 8 2 (1 9 9 0)], >J^7x^i/a>& X7in^hS [Pro 
c. Natl. Acad. Sci. USA, 84, 1929 (1 9 7 8)], S 
iUf^Afe [J. Bacteriol., 153, 163 (1983)], Pr 
oc. Natl. Acad. Sci. USA, 75, 1929 (1978) IB 

*HJW^43V^T, I/hP7-l';i/X0!iM^l fll*.fc£. Current 
Protocols in Molecular Biology tutti (# 
ICUni ts 9. 9 - 9. 14) fc-iftCtBRSnS £3 St£##fc 
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(s ingle-cel 1 suspens ion) teVfai^ V^IVX 
(virus-producing cells) (/^y tr—i?>tf1ffl 
I£$c= packaging cell lines) <D&&±fl$k—Wz 1 
-2 BtW^* (co-cul t.ure) t^utCiO, -hfrMOJilM 

ravens, C r e PiltOH&WfiS^ ^#±WDNAT>yH>^ 

lUlW^nhn-^v'U-X tfish SW7°d hn-JV t: 
^ fc£ J -+P > y n y h Hy^n«;M**fc(iPCR fete <H ;WJ^ $ 

^l/-h»SELISAS, RIAfc mfttfEti^ ^xX^>^Dyh 
^li»^t'»Sn§. Sfc, Si^itbtH EL ISA 

ISAfc RIAfe m^#S> ^xX^>^7h& 
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mA-znfc.m j fcfo\z&^ xmm^M & m x w# & ^m^ik <d z. t. t & & . 

mMff^^Tfe^^mM^mm (mho 

U zfel?mf$Ml§r«{^«1§K* (MHO tmttl&o k hTit I6» 
^tl^+S^T-So MHC«II^e»nT±T©Pf?LIS, 111! 1 fl#ft 
20 A, 7^h©RTlf^6tltV^ 0 h h(DMHCTc5-5>HL AtaMf^-. £ 

l£iJSC£#fcS. lM««^O^I^l7Kt§fc©T^D> CD 8 

ISItefflfl&l**ttT*fflJl&£&# (CD8+TCR) ^<ktJI8BSI$nS- Sfc, £ 

25 7xi itftmu, ^&(Dmm&m<D%im*m^, cD4ifeAjwvTtt 

(CD4 + TCR) ^.kDKBH^nS. — giJIllijS'&iriM^^SH-r 
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m (mih) ^st§o 

£ 3 - F T § £ gi] lirT £ £ £ J; D § £ £ d**? ^ -5 . fete? £ 

ansour S. L. et al., Nature 336:348-352 
(1988);Capecchi M. R., TIG 5:70-76 (198 

9);Valancius and Smi thi es, Mo 1. Cell. B 
iol. 1 1 : 1 40 2-1 40 8 (1 9 9 1);Has ty et al., 

Nature 350 (6351) 243-246 (1 9 9 1)]f©gi^i 
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nfc^« (fc^^er, es» ^Miti^bfcti:, #Mi±i5fc©i7- 

fg^ £ 1 J R§**T £ H £ £ J; $ Mf& £ ft # § D M H C irEM \Z&W £ R 
fcfll^SWas*r*^^X I IIlfiflWAPL TAP2, LMP243 

Sf^SfflflS (fc£A«\ ESffi) i*0MHCM^3-Ft?,»sf©- 

if 19 9— %mm~?Z>o ^<Dli7i?—&, i!^»4 , AXl/^hn#l/->'3 

SJRIlKeown&tMethods in Enzymology 1 
85:527-537 (1990)] t«kt)«^nW5. TBHte&Sftfcffl 
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®^m$nfciffl^«*fe, ^(DMM&friki,rz.m'&u> uHcmmu^th^. 
M©v^n^<Dxtf h-^tst/i' a->r)Vffifc&mm vx> z.omm 

5o toT, H^P^^AftWfiftt^ $§Bf^> ^Hkbfdtt Cfc£*.fcf, 

7 A^«^fg'i4^^-r^> e o#So 
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&wmmfo&\,*T. r^y a ^/ 7 Aft; j ^ fc rS7° n ^ 7 Af lit ^ J 

Aflrr§jit«i?€r»:v^ &mmm<Dmmfe»5m #*^<dx 
-fa cd #«fflna k fcmm ssyn^A rtrr saws % d , B ^ 

^©^^tttfu ^n&fij;rr5z:£%>T#5. ^fc^otc, CCDs 
§ 43 j: stri m-ft? * fc «« * n § a*»m^n5. 
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^AftHTO> kXh>H3-Lys 4 (D^^Hb^^^fe^^^Hb^Hfe 
R N A © IS^iJ fr 1^1 £ SH^iJ <£> R N A * MSB £>^?£ id <fc D £ H £ 

«fc 5 & H W^a" * *m «fc D n ~7 n ^ 9 A ft; £EtfTT S ei t €T s . 
£<fc-C#5. Sfc, 7 7^7-^11, PCRliCJ;^ -?-a)ck5&3tte^ 

fe^efewszi^^^s. fot, ^^ o o^^AftH^^«, ^SBBasi? 
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^-r^^t^"e#n^#tps^$n^vi„ mz, fffl$t§Es«i*© 

*^0^(D#:«, #« (7ti^«\ ESW 7c 

M$t?>^^cj;Dtt> lilt, ^J;«#§^<h^b$ii-§e:<h^pIfgT 

\Z&^T%, ^n^(D^m^MmT^Z\h^X^^> Kaufman, 
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D. S., Hanson, E. T., Lewis, R. L. , Auerbach, 
R., and Thomson, J. A. (2001) Proc Natl A 
cad Sci USA 9 8, 10716 — 21;Boheler,K.R., 
C z y z , J . , Twe edie, D., Yang, H. T., Ani s imov, 
S.V., and Wobus,A.M. (2 0 0 2). Circ Res 91, 
1 8 9 -2 0 Do *mW\Z35^T, MtUTlIltttMiT 

IS (fe<hx«\ ESMI) ilttt »M§fcfi#A>&$NBlJfi (fctX\£, ES 

efa&&<D&mm (frtpt^ esw ^%\\mt^z.tt>m^v^o mz-U, 

O^-^y h^CDllSil, ^cktXth(D#« (fe«h^«\ ESW £^ 
ESW £ffl^3o 

Ltcmm&-v$>K>, mm& (fc^x.«\ Esi§) <hM^£n&i£fcBii£-*fflfl& 
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e>, (frt?n£. es«) &&(Dm&i*&o&<^frm&. 

bV>F:f— (fctxJ£\ ES«) m&<Dm&&&fo<^&£ 

tAfi EStt) Sl*©«W«n§^5tt§^t^Tt5 0 Ifcfi 
#£®<l£tCJBV>52^J£bTtemfc£* 7^tft^'Jy> (B r dU) 

^ae>#*fflBa (fcfc*.fc£ ESW O^rVA^C^^ACLoxPE^J^ 

<fcO#Ji*BJ& (fcixti ESW) 4*©iM©^^i^n5o fct, Z 
Oi^^Sffl^S^tl^^T, ^fflflS esw 



WO 03/027278 



PCT/JP02/09732 



mmzE&mz&^xh&z&i)^ iim©^® 1 ^ t it^ffl v^n 
is. E) &m^zE. mmm&fimmznzo it^mm\z^x%mmm^^ 

m-£\ tchXU, Uyi/^X 5j?'Jlfl/>^'J3-;KPEG) 6 0 0 0, 

15 izm^nm^ mx\t, mMMizmmz n& Poizes mm tfammt.*, 

20 ^>a» [F^fl EMBO J. 1:84 1-8 4 5 (1 9 8 2)] Offit, 

25 Mkm*ttz*ft{mmm\z&fc*r%> z t^x^numzm^nm^ 
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mtvx^h(Dtvxwm^m^ : Tti^ hm ^d^ux fkso6 
d n & § itfi^b -& § e <h <fc o , i/ tf x > h \z & # s mmfr \zM-t & 

mz&^x'jkzax&v, m rut** m$m&jz&. wm&m (1992) ua\z 

^fjl/7VF-», rTl»J (OKT3, ATG^Q ^S&W^fe 
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jeaRA>6^6nfc*>©fcAx«i«k^ vttji&s mmmet) him 



MJMT£^T> ^flcsCDifAlfe*©— SBtfcSfcOSH'S. S*tJt£bT 

nor) CD®||lc:J;oT> gB (Sic) ^*tH" (autograft), Wm& 
m.Y\ (HfS^ttfr) (al lograft), IS^ttM-^tf^n*^ 
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♦ 

&m-znfrmfc (i^>t°x>h) \zm^x^mK^M^ 

15 i)tt^5o 

20 RmwMUE<Dm^mffim^\z^x^n^^^^ a fe-c, t^gatt 
x%*>nfc&ffi&mm\*> ^to^mmm&oiir/ A^m^T^m^o)^ e>T\ 
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•S o 

*fgBJ©M9I£ (fc£xJ3\ ESffi) tLTfl #1fii@#^?>^«^5i 



48 



WO 03/027278 



PCT/JP02/09732 



— j£©«d^ ^^^ES«<h««i©Bii}^«Srf^^^'ar^^ 
1 : 5©§iJ-&T^b, «£^>xl — ;Mfc«**<BBSfc«« 

10 hn^l/— >3» M^l EMBO J. 1:841-845 (1 98 2)] 

n^^fflisiimHT, ^fis^»ob> M^smMcM^ mm&t^tm 
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sft»si/Tt>«fc^. m&^x\ immm, mmmm, m&mm* j&m. 
tm m x ^ (D t # x s n § „ 

ism 2 nfe^*E«fi s siv^ gb&tim ts nz> . 0 * b < $ # 
t b Tgy (Dmm ^n^yn^ AitT a c £ ^ «t o $ tt& *> 

otSDII^. n©BU©»IJfifc3u #»TfeD#§o £ ©fttfffllBfik £?£b< 
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i~D<Dmm : B-miz&^T, ^mmom^^m^ ^m\z^tEvm^% 
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MI#fii*© U >/\°I£, Mil S fdiili*0iiT$ D B I; 

<te, (»^b<«|WID^) ©fe©T&Df#£o bfc^oT, 

fl&fcSfct: HHI&T&£;i£#W£b^o fc/cU £©«^ ESW1 ^ 
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*> © jttftffi $ nt# 5 o 

tfmmzm<k~tz><Dx*\±?3:^fr£mmL, mmmm^mm (domestic 

usXmoloss inus) T©#:^fflI«b:X h >7'&7'Mk<D#$Bi&tt#r 

{bkXh>H3-Ly s 4tntfk St-^^WbkX h >H 3 - L y s 9*t#&ffl 
V^TflcHBia, ESil, i^ilC^hX h £fEgbfc„ Jfcfcl, kX 

o^>M»7 7ti'^Tofc 0 DNA-kx vy^yn^mM^^ 
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h ymmzm-fT^z ^swe ^ ^ l fc„ Msray ;adna ivm^m^m 

tehX b>H3-Ly s 4i)m^mz^Mt1snX^frZL h~?&Z>o kX h 
>H3-Ly s 4(D*^MWZtXh>H3<DT±^MktmW]TZ>Z.tfim 

tX h>H3 -Ly s 4 © / ?;Mt^H7°P ^7 Af b$ n&^V A © 

15 

i. #m<h#«©yyA^rajT§aw-c, H^^nMu s mus 

cuius d ome s t i c u s (d om) T^X ^it^L-TDNACD^X 
E^J^#Itf^ISM. m. molossinus (mol) ^6©ESi 
J&£4tf3iT£o ES« (dom) X#«g (mol) tfcSES« (mo 

20 i) xfomm (dom) coMmmm£>Mm%i / Ez>o 

2 . E S J^S^m* 1 %*M7il/ft 10^ 

i^LkX h>^>/\^I^DNA^i (h7h>-DNAl^#:) L-fclt 

25 tfLT-fe^jWbhX h>H4i#, tri^ ^;Wbb X h>H 3 -Ly s 4*tl#: 

fecfclXtrt^^WbbX h>H3-Ly s 9 irC#:£— BfeHJft£i±£o 
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3. Kfom&7°U^yAti?A&mTZ.£X\ ffifa£KmVtz.t.Xb>- 
^5DNA§itUt*§. 

5 

±^Mrr£smg5^iJB 2 u fc°-K i AP&£?j^xyyADNA£:7 0 n 

yAt«7t^WktXh>H3-Lys 9 tKJSlWc0(^bT, ES 
10 ;«*3J:^i^M^V AT«Tir^;Hkt:X h>H3-Lys4, 
ffctX h>H3^J:fjCT-k^;Hbt:^ h>H4 tlJSLT^fe. 

#MISTfe^^b«Tfe^lib75:ViNe u r o f i 1 ame n t - 
fgf ^n^nCtS^Jfe g e n o m i c PCR-^7i"?-t^ hlrDNA 

^TJiiii^nfeD n a^e s mmtf; a mm^mmfy a e&^£&^ b 

H 3 — L y s 4, T±^JUt fcX h >H 3 & ^tXTiz^WbtX h>H4tI 

&^«TSnfl £®£e>&Mm?fe±fEiM^ «fc Dl^n^A-fbH 

25 
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— hXb>H3-Lys4itXh>H3-Lys 9 <D * 9- MkUttffi&J 

^Bf^lTiI^n#5. B7°P^7Aftim kXh>H3-Lys 
(^fitfitliC (&t^.«MHC) ^SES«Iflat'*SIHIiat©iB'&3ttIJfi) 
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M©^K^^$nfc e sauna) mm^t-cD^itt^mmM 
io K&v^mffimiBatiz&Kx* z<D4wms&mmft&&e>v>rt& houses 
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mitctxu, Esii) &m<DW*&fc(Dfr-f)mnz>&5\z~rz>z.Ltf^%o 

ifi#^<^tfflV^iitbT^J^.H B r dU^#^f BrdU 

m t m& i> td$k \z u v mm *ff s . ^©i^aoBrduii^ nfc#«HJi& 

LIU ^©«k5^^e.n5. £T\ ESI 
IftfWWfclC r e^>/^«&^£i3:SC£te«fcDffllHB& (fci^H ESI 

m) &&<Dm&fa(Dfrfimfrnz>o tot, ^©i-s^fesfflvisnticj; 

(mho mm $ e s mbs t ©m^m &f^»*r « £ t &± 
m^^mm^m^ (mho ^6nt*o, ^^xT«H-2trE^ 

^g^T^o MHCii3^0^7X^- class I, class II, 
class III \ZftmiStl& 0 CD 4 T«^©if[JlCH*£f?-5 c 1 
ass I Ifi^Si:, CD 8 T|ffl^^©iriMfl^S:ff "5 class 

i i m^mmt&^&mm&^(Dmmfc!foizmt)Z> zt^m^nx^^o ^ 

ZX\ ^B|ff,ftMHCOc lass I &&ZSc lass I I mfS^lf 
Sfltfc^J*^ llJ;^Di^ES«fPD, 1II# t b o 

u©#tt-ES (MHC-) M^WTO, #W^VAft*©gBMHC 
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class I43«krXc lass I I tfiMO &&fflti&&Wzm^'£ tl, 
S^D^7AftStt&ES (MHC-) tt^Bt^l^Mi-ES (M 

hc-) Hi^iiS^f ^omhct- 

^ — H E S $B I&T ^#tfl §4^©MHC T^^iilT Z>fct&s i~^-=L^)V^r^ 
~mM<DlM.m^§:rtt&^o MHC class I ^tlT^X <hMH C c 1 
ass I I ^ST^XHTTiCf^K^nTV^c ;in£>CD3£@3Jc£DMHC 
class I/classII ^tiV^X^^T^T^D-^i:, MHC 
class II ^l7>7Xfi*©E S»£rltb£b, class I » 

e^i¥^^lRlia^^-^J;0^fl$i±fco es (mhc-) M#*#> 

v<>xm^ e> cD^jjffljia tam^u mum- es (mhc-) b^,«^{^ 

^O&vttfeLVTfeEkT&m-fbtlZ (il2)o 
l.H-2 class I Xm^iy^tH - 2 class II Xim 
^XSrffl^TH- 2 class I and I I ^M^X^M^o 
{^M\Z\WT(D3^D(Dry°U— ^#^e>^§ 0 DH-2 class I 
Mi^XiiH- 2 classll ^iT^X^SHE^ class It 
class II ££ac^M-r£T^X£f1stfrr£o 2) H-2 class 
I I ^fl^X/^f^DtfiEfcH- 2 class II (-/-) ESll 
£&*>V>TH-2 class I &ffimffl.fr^?Lte & V P&£EfcE S MMft 
S> class Itclass II ^^zXmT^^T.^^^o 3) 

h-2 c i a s s i i xm^V7,m$M&Mmmmm&>b-t>^TH-- 2 c 

lass I £*B|Wj!&#-$lxJ;:£ ttlSlifciD class 

Itclass II £*^t!T£^X£{l2tBT§o 
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2. H-2 class I (-/-) class II (-/-) ESi 

m t. faMM £ ft »g&jM£$ttBi& * an fiami'& lmhct"7-^^hes» 

4. class I ( — /-) class II (-/-) 

l o (#«HB& - E S Bft-S-SfflJia^ f)©ES y A (D P£ic) 

esw yyA©^^me^»fciDi^^Tn^7 : --^"y<-r he 

f??£'frfb©*]^ (Tada et a 1 . , C u r r . Biol., 2001) 

7>Xi?x-y ^ES«IJfi(DfP»Sffoife (01 3) 0 ^©{^«OT©J:-5^ 
25 bTtfo7c 0 I n s u 1 a t o r -P o 1 yme r a s e I I p r omo t 
er-GFP-LoxP-Insul ator ©3>X h£rl/ha^7-f 
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9— Tf£ST5 (HI 4)o E S $9JKatC u©khn^ )V7s 
G F P \zAl)]/V— ^-*PV- 5V >^t*S ^^Th7 >XS?x-y 



^>X^a:^y^ESMi#«©I^»^, Cre 



^ h ~7 >> ? x.> 



5 hfcfgSt5^7X5 FSlAtS. C r eH&Ofi&^T* L o x P@B^'J|W]± 



^ CD J; 5 j£ £ b T tz&TF&m Vf 5 n § . 

20 fT~5o Insulator— Polymerase II ^nt-^ G F 

P-LoxP-Insul ator®3>Xh7^ y&VYu^^ )V7,^% $> 
— "effort £ (01 4)o Insulato r »MD ©Jt-g-^O^W^&BMif 
£fc#>, Polymerase I I y°u^— $?— «G F P 0%i*SS< 5§ 

25 g f p tt^jfe7?st>*tt©<£Vi fe (D u jt{g-r#A$nfc e s 

jfflRteJB^S. Lox P@H^iJ©3 hfHRfcfcGF P ©fg5§S£ffi&l&fc&irc& 
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So 

2 . Insulator-Polymerasell 7^*"^ GF P 

-LoxP-Insulato r*^£E SffltefcSAbfcftfc, GFPl 

3. 3t{5T«A^ : itm!HllIDMLfeES^IS^^n"^>^b Insul 

a t o r-Po 1 yme r a s e I I ^n^E— 9 GFP-LoxP- I n 

s u 1 a t o r &7°U-7*\Z\^ X%k&fo± \Z V y \d>tf~t%> 0 4>&< 

10 TSo 

l:Cr eBP*&»S$^^X5 F^iAU C r eH*&— 3fi«Jfc:3S5i£ 

■ 

t§ 0 Cr ei*Olft=tDL o x P@a^"J|WI±^@lW]»^^.^^ bE S 

15 So 

x-^— HE S^fflHS^^TSo 

20 fepJtgT^S^ §5#©^»PMfe^ll^^i±T^fflTS^^feT#So f!l 

^JtbT^^OtbTgiJ^MX^n-f FM> ^D^'JX FK506 
»*&5o ^(cMM^bTfl W^-^ U>A°ti5Jtffi, BMJ&ttk « 

fgifesj^ ^ j; v zhmtf) \znm-r %z\t tf*sm £ & s 0 
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s^Mhbfe, mm, mm^rz^m^m^^> a z.(Dmmi%, rngmm, mm 
nmm, m^mm, mm, stmmm, >bmmm, n^mmm, nwmm, # 
5 mm^mm, nmmm, itmnfemm, &mmm, ^mmmm, mmmm, # 
mm, 4xwmmT$>K)^^ 0 #?&v<\z, zommfe, mrnmrn, ^mm, 

10 

BRggrau #ffi, ra, wsi, s> m&&zfwmfrbte%>m&om$i 
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rcmxm^'t^&^zMvxm^^z.L^x^^> a 5 mm^ 

5 

\zmw & * b&t & 7c #> o mmx & ^ x . f&wtkfo trnmrnzm-o 

JL3zl!(D Ignite, \Z & TfB«c £ tl£ ^ ¥ U X & £ £ $ & § . 

15 

25 y^AH «^(73t>©^^Tbfe|WIUT^<TfeJ;^o 
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\z<k& mm * 7c ttmrn^ym * it « §^sot, wlw&w tmn&o 
ffimfon-¥. &Tis-^ &i*it£#> m^n-¥, 

10 

ftrts-^ Mtt£#, hjjii*!*^ jei*]*^ jstSB^o^BNa^ 

g£H * 7c £Mfi * 7c § 7c 86 © EH £$gjrr § 7c © # ft 
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wivmmte&^x, *mmte, mmotf; mmnmm^n, 

T£D#£o fOi 5 ^^i^fcSeSt LTS, #!]^«\ £*T# 

20 mO'M^ Mfe&m&&lkffi f Hii (High-riskS),i2 

fc, mi%mm (High-r i s kil), I2W^©M), 

25 



66 



WO 03/027278 



PCT/JP02/09732 



^> TK^-e, Hi^-e, &m&* urn* 
20 xw&^o ^(D^tmm^tz.\mmh\^x\z, mz.u. OT^wen^ 
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>m (mUA°-if (Acid lipase) i^#IS#V I Mo 

mmm, m.mmteZ). rn.rn.mm. stmmm ffFrae, jff^ (am, 

BI, CM, DS, Ei/it*), *KJ3T^, 'ISW^, ^ttffl« 7)Vn~)V 

\>mmm, mmmfmm). mrnmm. mmm. mmm. mmm, mm&m 
mm), mm • mm • mmmmm. (^-7^a, tji/yaX77>^i 0 

15 

20 i§ (JM.2&, h«-is& a o 
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y T n-ram)> 11^1 (fc£*.fc£ KMte, l&M-m), (& 

5 s — ^ — * -f H t£#J#^fS BJ t o T30fe TjW £ < jtfifc $ nfc £ £ J: o T , 

15 

X%> D , Curr Gene Ther. 2002 May;2 (2) 

BV), 'VW^Xv'^Vy^X^-r^X (HSV), T^T^-Ol'X (A 1 
ph a v i r u s), Uy^-iJVX (Lent ivi rus) feE^mrnVtc 

25 

mommmmixfe, ^mmomm^mz, -^^zmomm^rc^T^j: 
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jj-mmffc. m © m ommuomm m. iz&^ xnm ^nxv^fe©^ gwrnvf % 
m <d mmmm \z & v * t , *iiitTtffl$n§ #« « 2 e^_h © mug $ 
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mfznz&^nzizmfetsnte^-.mtim. $mnu w&m, mm** & 
&zm*m. mmu mftM, 7^9-, mmm, mmnu mm\£\i 

a©n«$ti§ 0 aw&if t^;p», a^fflyjc, emmmt* 

P H7. 0-8. 5©Trisif»dJpH4. 0-5. 
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«£5&ffc#ffl (B^mm^m 1 4JK£fcte"e©S*$rJK, Remington' s 
Pharmaceutical Sciences, 18th Editio 
n, A. R. Gennaro, ed., Mack Publishing Co 
5 mpany, 1 9 9 0 TSttM 



vU-^^U H*3^^m©M7jcfb^ v>/-X> £fc«5r^Xh 

U>^tf) h^"J EDTA) \^T)Vn—)V (Mpl^, ^> 

xh-;v*fe«y;ut?i — ;]/) ; ^j^^h > tt-hj-^a) ; &e 

rJ^/^SV^^#-r^>tt^®?S'!4'fkM (#>Jx.«\ Tween, ^D^-^ 
20 (pluronic) S7t«#U X^1/>^U (PEG)). 

2 5 te^M 
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ffl T # , $V Alt mm \Z ck D SB^iJ^BJ £> ^ $ nfc36te^£ Oflli^jT 

IsZlz, m id £ 0 1? 7° n 9 7 A ft; || jgf « o ^ T W^g-tr # 

15 «iHsa * ftw Ttistr § £ <h # , -T > tr h □ £ & # § , 

20 »[Tremblay K. D. e t al., Nature Ganet. 
9:407-413 (1 9 9 5) ; S t r og e r R. et al., Cel 
1 73:61-71 (1993)]. MWz. E G - WIHIM^WST^ 
I g f 2 r ^^g|^^(D«iJD^^nfcS{g^W«^^;WbA 0 ^->i« 
§$n^ M^©MiL^W^^;Hb$n^:^o7t [T a d a M. e t a 

25 1., EMBO J. 16:6510-6520 (1997 )]„ ^Ofl^B, 

E S Sfflflfrfc J; E G«©M^\ £5SBIJfi©$IB£& itfteK:T5#«IIJfi«©x 
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Byn^^AYb^n^V^o E SXEGi^tt^© I g f 2 r (D;*3\>Wb##f 
ES»J;tfEGlW^ Ilfi?i^^XO^D^7Aft, & 

10 

HffiSf^fflO^^fc^^^^feLn/^Vi [Kato Y. et al.,Sci 
ence 2 8 2:2 0 9 5- 2 0 9 8 ( 1 9 9 8 ) ; W a k a y am a T. 
15 et al., Nature 3 94:3 6 9-3 7 4 (1 9 9 8), 

20 ^nfco HI 9*5J;tKl GF2 ritfg^C^^T, WMf&fr ^ <Dt&W, )V 

^EiI14 , T©^ffittfbT#7>^£I^$n§ [E g g a n K. et 
25 al., Science 2 9 0:1 5 7 8 - 1 5 8 1 (2 0 0 0)] ^^5^ 
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zf7&{k\zmt>z>wm\$* ^<3&**wiSo***c*s. swi 2/sn 

F 2^\U*— if/ATP a s e yy^ U— <D^>A— T&^ATRXjtfe^ 

£^tL& 21 <h#^K$tlfc [Gibbons R. J.et a 1 . , N a t . G 
enet. 24: 368-371 (2 0 0 0)]. flK^^Hk^ Ift 

^HaH^^tbT^d^RjfMtt^^^nTCo ATP a s efe#'tt©D 

^fetn^^dtfeSft^tlTVsS [Kikyo N. e t al., Scie 
nee 289 : 2360-2362 (2000)] o Xenopus ©gp^T 

i> tfcX e n p u s XTC-2±ftjfflflS;fcSttfcB£ftfc 

§ [Humpherys D. et al., Science 293:95- 
9 7 (2 0 0 0)]. m±B S "5 * < P^^fc®^. E S 
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m m m 

1 : #M&il!^M©fe§g) 
(1) ES»KJ:tfEGlIt©f]i 

ESfflfttLTH E3. 5 HI 2 9/S vEIUfe«fc DJfeftbfcE SJBBJfi 
tTMAS-5 [Isolation, Culture, and Manip 
ulation of embryonic stem cells (p p 2 
54-290), in "Manipulating the mouse em 
bryo :A Laboratory Manual 2nd Editio 
n" edited by Hogan, Beddington, Castan 
tini and Lacy (Cold Spring Harbor La 
boratory Press, USA) (1 9 9 4)],^neo/lac 
Z aUS^SLSR o s a 2 6E«I4*G 4 18 -fttESiitt 
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NR-2 [Friedrich G. and Sor ianoP., GenES 
Dev. 5:1513-1523 (1991)] EGttli 
LTH El 2. 51PGC [Tada T. e t a 1., Dev. Gene. 
Evol. 207:551-561 (1 9 9 8)] y5^iiLfeEGi»TM 
A-58G[Tada M. et a 1 ., EMBO J . 16:6510-65 
2 0 (1 9 9 7)], *3«fctf, mfflm&M.&frv S V 2 b s r 0TMA- 5 8 G 
»^0h7>X7x^->a >CJ;Di4Lfc77X h v 5 > S fflgtM (B 
S) -BttEGttll (TMA-5 8G bsr ^l^fe. £tl 6 ©fHl££, T'f 

h ^ -r > c mt vr^^77,G4 i 8- M^$6JiCEMi£3f i« ( p e 

F) 7^ — y—mm (Rosa26<D12. 5 Bi&JK©M^it^$iMBB£J; 

Dji^cD^t^Df^M) ±(DKsmm (i 5 % r> z/m i Mtin.m , 1 o- 4 M2- 

(LIF; ESGRO) Tc^JV^y n^t^T — ^;V±gifi (DMEM)) 4> 

Tiibfc. TMA-5 8G bsr «H 3 — 4 m G/m 1 B S ^tft§ 
E S iMilfc. ^T©iK^-rft, E S cfclXE GfHM* 

(2) IfflM-^^^^A-r^U y r^n-><D{ls§g 

( 2 ) - 1 . E S BS-o-tM 

J«»te^© 3 mm<D 6 ~ 8 bfc : 

(A) 129/Sv-TgR (Rosa 2 6) 2 6 Sor (Rosa26t 
[Friedrich G. and Soriano P., GenES 

Dev. 5:1 5 1 3 - 1 5 2 3 (1 9 9 1)] ; ne o/l acZ^-^- 

(B) GOF- 1 8/GFP (Oc t 4-GFPtl?^) [Yosh i m i z 
u T. et al., Develp. Growth Differ. 41:6 
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7 5-6 84 (1999)]; ^6^«J:^ftfti)StGF P 

iibTV^ 

(C) (Rosa26XOct4-GFP)Fl h *7 >Z.z/x.=l yZ^VT, (R 
o s a 2 6 ^7,OW\Z.. iOc t 4-GFP h7>Xyx^y^X [Y 
oshimizu T. et al., Develop. Growth Dif 
fer. 41:675-684 (1999)] ^xiSbfetlSV^X) ; n e o 
/lac Zm&rf-, c t 4 -GF Pjtf5^©M^^^o 

Ro s a 2 6^Xfcm«GD»s£X-g a 1 Z. J; D IH^bfco 

Oc t4-GFP-?WH ^CO^H'^— ?:fflV^cSI©DNA©P CR^ 
fffc^DISIgbfc : OCGOFU3 5, 5' — CTAGGTGAGCCGTC 
TTTCCA-3' (@H?IJ#-^1)> 43£7JCEGFPUS 2 3, 5' — TTC A 
GGGTCAGCTTGCC GT A— 3 ' (@B?iJ#-S§- 2 ) 0 h^>X> ? x^y 

SHiLL ESliiLTTMAS-5lMfflK m&V> 3 WIH 

ES«^i&lMia©f'J^l : 5 JcSii-frU PBS 

4»7?3lEl$fc#bfco M£ 1 X 1 0 6 M/m 1 (DmM'V 0. 3MY>-I — 
^W'P^^bfeo lmm0iWt7 7^ioX7^ F^7XiE 1 e 
ctro Cell Manipulator 2000 (BTX) &m^tc 
mmMk& (E=2. 5 — 3. OK Y/ cm) £ «fc t)B*-&*f9iaSf^SSbfe. ES 
JgiWT 1 BmmVTc^ 7-10 BjWT> 2 5 0 /i g/m 1G418^ 
WtSESiSMT, ^ttlbG 4 1 8 - HftP E F tC^^TML/fc, Bio" 

mmzu-y&wmv. mtf m^i), G4 1 8^«orcEs^'fT3-4 

0 J§3t b fc„ E S / W :/ 'Jy^n-Xi 2 0 fi^gf b mM^HHW* b 

(2) -2, ESXEG BS'alBIS 
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ESXEGi^lMMt§fcJ6, NR2 ES»J;MA-5 8 
G b s r E Gmm& 1 : 1 (Dm^U^V^ 1X10 6 mm/m 1 (DmM~C 0 . 3 
M*T>— 1 — )Vm.W?m$ i \zWm\^tz.o ESXEGIl£-7»£2 5 0 /ig/ml 
G4 1 833<J;£X3~4 fi g/m 1 B S ^tSE SigiWT 7 ~ 1 0 S^HtT 
5 MtRVTco 



-1*7* V V H^D — y [Tad a M. et al., EMBO J. 16:65 
10-6520 (199 7)] h Wl b i; 5 Jfefd^ (2. 8X1 0" 4 ) TflOil 

Mi&bfc^l SlSOESB^tt^^^^jHOESXEG/X-ryj^ F^D — 
j&tjSSnfc. $61:, ES/W^'JyF*«fc«ESXE G A-f ^ U y Ffffll&f* 

15 ©2~4^g^^^W^43^TfflV^Co 



(3) m&omm 

e s ttusat^Mt l r^mm t m& zntzz-t *mwt & & «> , t *dji&^§# ( t 

cr) )3©D-jm ^la^n^u> (Ig) hod-jM, ^6^1:, 

20 Tc r d*5d;££Tc r r OY - Ji^l:#I^4^0^7-f , 7-t^ hSrffl 
^ P C R ft *I S , MM tOES Btg-iHI&d* SMLfcDNA t b 

Ttfofco J&AflM, ESW^ES/W7''J>yH^a->^6©^VA 
DNA (0. 5^g) t^^T, ^©^7^f^- fey h£ffll*T, #^r©3I{g 

25 (A) Tc r /3»te^0Dj8 2- J 0 2M#I : Dj8 2, 5 ' — GT AGG 

CACCTGTGGGGAAGAAACT — 3 ' (@B?!I## 3 ) ; J 0 2 , 5' 
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— TGAGAGCTGTCTCCTACTATCGATT — 3 ' (@S^J#^4) 
[Levin S.D. et a 1 ., EMBO J. 12:1671-168 
0 (1 9 9 3)] 

(B) I gHjtte^CDD- : Dm, 5' -ACAAGCTTCAA 
AGCACAATGCCTGGCT- 3 ' (Sffltt 5 ) ; J l± , 5' — GGG 



- 3 ' 

6) [Gu H. et a 1 ., Cell 65:47-54 (1991)] 

(C) T c r rlfs^Vr 7 - J r 1 : Vr 7, 5' -CTCGG 
ATCCTACTTCTAGCTTTCT — 3 ' (IB^J#-*t7) ; Jrl, 5 ' 
— AAATACCTTGTGAAAACCTG — 3 ' (@B^!i#-^8) [L i v a 
k F. e t a 1 J. Immuno 1. 162:2575-2580 (1 
9 9 9)] 

(D) Tc r 65t^©V<5 5- J 3 1WSSM : V <5 5, 5' -CAGAT 
CCTTGCAGTTCATCC- 3 ' (@B^J#^ 9 ) ; J 6 1, 5' -TCC 
ACAGTCACTTGGGTTCC — 3 ' (MMWr^ 10) [Wi 1 son 
A. et al., Immunity 4:3 7-4 5 (1 9 9 6)] 

feUfeo P C R»©#M£te, T c r 0 fc^TteH^MtLfc J £ 2 - 
tl^tU^D-^; 5' — TTTCCCTCCCGGAGATTCCCT 
AA- 3 ' (@H^J#-?fl 1) [Levin S. D. et a 1 EMBO J . 

12:1671-1680 (199 3)L I gH^^TttWMttfc J 
H4tU3VD-7*: 5' — CCTGAGGAGACGGTGACTGAGG 
TTCCTTG— 3' (M&M-^l 2) [Ehl ich A. et al., Ce 

1 1 72:695-704 (1993)] ^TlHf>/W t/D ^Tif— *s 
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M<D—~3~e&%> [F ow Ikes, B. J. and Pardoll D. M. , 
Adv. I mmu n o 1 . 4 4 : 2 0 7 - 2 6 4 ( 1 9 8 9 ) 3 0 A-f ~7* U v F 
^n- >©5^4 5 Tcr/3D-J/32. 1, 2. 2, 2. 3, 2. 4, 

5 2. 5£fcfc*2. 6 t#MW^I5Wm&tlfe (|gIla)o g§^©i? 
D — >^^V^TI gHD-JM (121 b), fc&tffc, Tc r S&J^Tc r 
rCDV-Jf^ 0&*> M 1 c£5j;^l d) ©|W]ilfj:^|3^J^e.nfeo 3 1 
©ES/W7^J7^n->©5^^Tl 7fi (5 5%) fl*, 'Pfc<Zi%ffl 

sfljsn&ffS^icD-^stUTVifc. n.ne>©«^ eswi u>a^«b 

(4) X^#?gtt 

ffl (dosage c omp e n s a t i o n) \z<k D 9 > ^ A CT^'frf ti $ 
§[Eggan K. e t al., Science 2 9 0:1 5 7 8 - 1 5 

20 8 1 (2 0 0 0)]. fot, MXM©ffittfWi> Sonyn^^A^jB 

lti^ v ^?£ [S u g awa r a O. e t al., Chromosom 
a 88:133-138 (198 3)] £/HVvr$f3££ffofc (02 a). 

25 (4) -1. X»'S#«»©^-f5>^ 

_b|B ( 2 ) fcfBSc© E S M-a-lffllS^ &Z$E S X E GM&m%&<D%£&ftM&®l 
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«^ 1 5 0 w g/m 1 5 - ^Dt - 2 - f'^^^ U ^> (B r dU) 

t— miz 7 mmmmis, m^<d i mmu o . 3 u g /m i njv-t ^ H#ftT^r 

£ D®Btbfc 0 0. 0 7 5M KC 1 \Z<k%mWV8frm<Di%. 

mm&t&nw:, mm%*&/— )v-.mw. (3 : n »^3tHi?i?*bTi*i^b> 

■ 

10 fcH:3 2f@(D« (4n=80) XYJUtES«> ^i^XXlWtt 

© emom^MM^ n—>«, 3 ocDNB#K:ii§it"£x^#£^T^fc(0 

2 c )o 

(4) —2. Xi s t©RNA FISH 
15 -g©X^V>l~7^tfXi s t c DNA^ n — >0M^^^(D c 
y 3 — dUTP (Ame rsham Pharmacia) \z£Z>^-y 2 h 
>X^ya>t<J:DlSbfc7°D-7' [S ado T. e t a 1 ., D e v 
elopment 128:1275-1286 (2001)] £ffl^T, 4 - 

ence J.B.et al.,Cell 5 7 : 4 9 3 - 5 0 2 ( 1 9 8 9)] c 

(4) - l-v'&zntzLmgkt— i^u xist (x^*gtt#M#j<B^#o rn 

RN A FISH in situ A-f ^-f if— v'a » 

-e^bfc 2 9©ES/W7'U y FMfl&$c© 3 ^ © X ^#:if CT^e 
25 (#!,&) bTl^fc (0 2 d)o X i s tWWZ&fc. iES«0SftXW 
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*WM^n§/^->iHT^§. (4) -1, (4) -2 

(5) fflii®S^n^7Aft 

fommm<Dn7°u?7Mk&m%<(kTz>fc#)\z, oc t4-GFPb^>x 

JK, *J;WIi0DiK©^Ei[:ii6^ili§n?) o tot, Oc t 

# — <b&§ 0 Oc t 4-GFP^il/N°^ — >tel*]EH4©0 c t 4©^/\°^ — 
>JC|7Ci|^-r ; ?)^<h^^n^tlT(/i§ [Yo s h i m i z u T. e t al.,D 
evelop Growth Differ 4 1:675-684(199 
9)] 0 Oc t 4-GFP h7>7,z/x.~y?*?V7s(DmB&£Z$9miZ~D^T 
Oc t 4-GFP<7}fg§t£f^b7c 0 GFP««Tl«tH$n^^ofe^\ 

Oc t 4-GFP h^>X^a:^^^X©«M££E SBBtm^L, 

1±©4^ES g$-8r;» 4^©GFP m% fck G F P & ZS G F P 7 4 

)V9— ^mpLfzMUWMM (Leica) TT»S^ £ £ £ Dffofco 4 8 

£GFPB§f£(Dnn- — £^g?b& (0 3 e, f) 0 MV^T> n >y;i/X> He 
jit* & #u £ , ^ cmm7°U~ h _tTil^ frM ©gfp Utt nn-- b fe 0 
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m^Zfc®, G4 1 8mmzttL>Tnm(D (Rosa26XOct4-GFP) 



5 WGFP^JflbWfc (97%), £©fi§5i«, -V-7%)\r?-* — ^iX^M 

1 

m^tlX^fcO c t 4-GFP h^>X5teW\ ESi^Hia^^^TH^ 
10 5 (4) (DM^^$e>fc«#^^fe©T$.§o 

(6) mmm^mx 

I CRU^S^lC^^feitfe I CRfll£OTK£D£i£gCD3. 5 BB^-fg# 
15 JE$S!££#fco _Lj£<7X (Rosa26XOct4-GFP)F17^fi*0 
(7>ffcEfc) )»« £ (D/ W :7* U y H^n— >> *5J;££\ Ro s a 2 67^7 

Lfc (04a) o ^ne>©Effl&aa^I CR]fii©^K^b7Co E7. 5 \Z 
20 ^T^^D^^H^mDmU Reichertim 

(6) -1. 0 - # 9# h ->^-if ^ftffefe 

25 7 t c i:^^-QliTlS^bfeoi§*«^P B STSfe^U 1 %*Jl/A7^ft F, 
0. 2%WJl'7Jl/ft:F\ 0. 0 2 %NP 4 O^i^lmM MgCl 2 
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$tft5PBS§fflVi, 4°CT5^F B 1g|^bfeo mD@/£?&£H£fflbTjR 

#U lmg/ml 4-Cl-5-Br — f > H U;i/~ J3 — 33*79 bz/$?— 
if (X-gal) B S ^©y^WMT^ H, 5mM7x'Jy7>ft 
5 #U>7A, 5mM7x'J^7>ft*U T >A^^2raM M g C 1 2 4 1 fc^tf 

KJS?B^^ J; D SIT 2 4-48 l^BBIfefebfc. 



(6) -2. lail^^tJt 

X-g a 1 TifibfcE7. 5E*±#7^3- (a s c e n d i n 
10 g alcohol ser ies)Ti7jcb, J B-4^7Xf^^i)lI(p 
olyscience, Warrington, PA) ^\Z.QM\^tz. a 2~4 

15 

^#^$nfc (04b, c ) o ff«Hfc:#*fr £ «fc o , mmmm, sm^mm. 
20 mm, *mm. nmm) t^tsM^ttT^feo 



(7) DNAO^fjWb 
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fe^/ADNA^O. 8%7**n-7SfflWIU Hybond N + M 
(Ame r s h am) \Z7 U 7 ? D y b\Z£K)W>V, DN A<£ 3 2 P - d C T 

5 ( 7 ) - 1 . H 1 9 jftfS^ 

blay K. D. et al., Nature Genet. 9:407-4 
1 3 (1 9 9 5)]. JM», *3^SLfc;W^U>y Cl- 

io >ODNAttftSB amH I , ^3 J;^^^;Hb^g'IWPS»*H h alCkD 
iftUfc. 3. 8kb SacI ~fu—y\ 43«fctf2. 7kb B amH I 
7°u-7lz£r)5£%k<D*?-Mk-grifcl 0 kb&J;^2. 7kb©|fr>T\ &S> 
fc, ®^©*^^;Wk 7. 0 k b:fe«fctf 1 . 8kb [|lf>t^««*5J:lXE 

is >T^e>n> ^^;wbsnfe (r i = o. 6 0),M^f;Hb{Ri = o. 

4 0) n>H©ft2tW3£fle (R I) fcMBte&^ofc (05 a). $Ofr<D*?-)V 
i\MWffi2. 7 k b\z, ^VTmm<D^*^MkWrfr&l. 8kb&£££0. 
8 k blzm^n^B amH I ^D- ^XhmU<D^^m^tlfto 
^T(DUmz&^T, ^^M^tlfr (R I =0. 5 5), teXXS^^Mt (R 
20 1 =0. 4 5) 7t>F^I«ID^-5^m$tL7;: (0 5 a) 0 

( 7 ) - 2 . I g f 2 r jl^ffi 

i g f 2 rfi^2(D^^;Wt:^lff©fe^©7 0 o-y^, ^(oy'^^^-^m 

V^TP CRCJ: DfWLfc : 5' - AAT C G C ATT A A AA C C C T C C 
25 GAACCT- 3 ' (W^mm 3) &<££K5 ' -TAGC AC AAGTGGA 
ATTGTGCTGCG — 3 ' (@H^'J#^14) [Stoger R. e t a 
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1., Cell 73:61-71 (1993)]. pWWto&t* >7°U > h ^tl 
Sut^^nSI f g2 ri^W>hn>®CpG7'1 , 7>HH §S3I 
^nfcTl/MT'O^^W^tl^ [S t o g e r R. e t al., C 
ell 73:61-71 (199 3)]„ _hMi© (7) - 1 t^fc, €-DN 
5 A«Pv u I I, &«ktf*? 1 ;PfcJ$£te*9IK#*M 1 u I Ttmbbfeo 3 
30bp(DIgf2r CpG7< 7>F7°D-7l:j;D 2. 9kb©f^fi 

^^ij^^n-^ien, ^^;wt:$nfc (ri = o. 55), m 

10 (Cfcfej^WWt; (RI = 0. 4 5) n>F©*B*hftlft* (RI) 
tz. (|5a). 



(7) (7) -2<fc?K MM^VA^OHHISM, 

I g f 2 r ^ > h □ >tt©M^©^g^ ES«t(Dl^{cJ: 
15 S#W*gfr&V>££j&*^;£n&. I g f 2 r Ofltl 

Wj^WbJ&nS^cU&E 1 2. 5 -?77K©4i»P G C fi*©E GiB®i 
IW«t0/\<7'J v F^D->l^^M[Ta d a M. e t al., 
EMBO J. 16:6510-6520 (1997)] igfcoTV**. ES 

20 N A ;* ^; Wb S WATT & UWSkWfl E S « tEG £ oTO^i 

ES»T(i I g f 2 r CD#^T Wl^SW^^Wbd^&S 
tl7c/^> EGMJ&, &<££Kl : 1©ES«DNAMEG1§DNA©3 

>hn-;w^#/4'T«*tll : 3©fiJ^ (^^;Wb/R I = 0. 2 7, jfe;*^ 

;Wb/Ri=o. 73) Tteta&sn&^ofco esxeg/w7u^fts 

25 ;WWtA* > F fcJ382c L (0 5 c), EGjjffllS4»©JK^^;Wbjgft^ ESDI 

+ 0*5^ Wirt yf u > hWcMUTittt^s^ t^$nfe. 
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2. 5^1 — ~?<DfEl 

1 9K©f^»t^©^fcj; DfPIlfcTMA S - 5 ESlltR 

i o o^~5 o 0 73m(D\®{gfem&mmz, scid?^ o^i/y) © 

WB^illfi**Tf*«j:iftX-ga lSMSfcADlBbfc. M« 
^OHJgSt&fflVvrBJfeU Haema t oxy 1 i ne-Eo s i n (H 



Lefebvre, L., Barton, S. C. & Surani, M. A., 
EMBO J 1 6, 6 5 1 0 -6 5 2 0. (1 9 9 7)).IMt:«OTT©t 

mstmmvit. -n^n xftfi#±©H P r tie^^Lfed oms t 

i c u s XY ES,fBJ», $«fctfMP4^aijfcmo 1 o s s i nu s 
XY ES*Ifl&**«f^bfc.cne.©j||HJfitt,Man ipulating t 
he Mouse Embryo: A Laboratory Manua 

1 2nd Edition! edited by Brigid Hoga 
n,Rosa Bedd ington, Frank Castantini a 
nd Elizabeth Lacy, pp 253-290, Cold S 
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pring Harbor (US A) Kl^DTfiteLfco Mfcmz}*. 3£1H# 

^ is>c^m&fcvtc^vzwftwm&M& (pef) ±^i#*bfc 0 m 

mtVT, MEM+F 1 2mm (Sigma) \Zl 5% ^rBl^Mtt. 

L-tf)V&^>, IMth'J^A, tf;Vtf>m^-b U^A, 7° h 

X^/-;K &tom®mWf' ('Ja^57^ >ttf hU-77^^-=L I F) 
^MfeESigiS^fc^^(rManipul at ing the Mou 
se Embryo: A Laboratory Manual 2nd 
Edition] edited by Brigid Hogan, Rosa 
Beddington, Frank Castantini and Eli 
zabeth Lacy.pp 2 5 3-2 9 0, Cold Spring H 
arbor (USA)), 5 B|BI^^fcK«l!a©rt«3KBfl&aJMflafi*©^5fiW 

I^IitT$.§Hx J - 1 7 43«ktfHx J-1811 domesticu 
sHral ES1K> molossinus JFlT^/X^BOfiSIl 
£©W! ESW*J:tf^©#:tt^tJ 0. 3M 1 — ;Wty 

o v ©^msfrc 6 o w>m* mmisT 2 5 0 v ©iasft«5ft& 10 T-r ^ n# 

hn-JPj p p 1 9 1 - 1 9 8, ^±%fc (»C) ft££#HB). i:fB©ESi:§* 

mz^^yj-y, 75y7r'J >> ^5> ? > (hat) M^f»»J7Lfc 
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W\(Dm^Bfl&W~^fc&MxR- 2*«J:tfMx r - 3te, moloss inu 
s MP 4 ES$H8££> domes t i cu s 1 2 9/Sv-Ro s a2 6 

» • # D->W^^°n h3-J|/J ppl91-198 ^±%h (II) 
&#M)o ±f3<DE Stg*^fc^x^5V ~>> (S i gma) itiRISI^iin^lfc 

G4 1 sm^mmz^rtmmvx, G4 1 8 31^$*^ 8 Bf^n-otcmz. 

±M<Dm^WiM^%f^ (Tada, M. , Takah am a, Y., Abe, K. , 
Nakatsuj i, N., and Tada, T. (2001). Curr B 
iol 11, 1553-1558) 0 

»j;tf«©x-ga \ m^t, mmm^mm\z^^xn^r=. (Tad 

a, M., Tada, T., Lefebvre, L . , Barton, S. C. & 
Surani, M. A., EMBO J 16, 6510-6520. (199 
7)) 0 m*tf)\Z\Z&sT<Dh&D-V $>%>o 
I^«^7D->4ft (Hx J - 1 7, H x J — 1 8 > Mx J - 

xj-3) h-T^^-r^T^se)^, inxio 6 »#^n-> 

SM^llS c i dV^X©mm^^T^brco T-^b-V^^ait 
ft 4- 5jlf H 1T-r^T(D§^i^^tH$nfeo 4% P F ATH^bfc, 5="^ b 

55fc^fflbfe:^+l-^rKTu J (Babe o),T^Xir[Ne stin (BD P 
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harMingen), Vtt&iTH (CHEMICON), ^^XStlNF-M 

(CHEM I CON), htrtE cad (Sfijg (TAKARA)), 
-Gal (Biogenesis) & V X&iD e s m i n (DACO) 0 

(^rV ACD P CR, RT-PCR^3J;5W») 
i^^u->fc*^tT c r I gH©D- J DN AI?IE^J£^tfi 

'f^;W^T©t*D*P(feo& ; 9 SlCO^fe (denature) 

^7^f <J >^S^ 6 5 tT? 3 0 TaqgllCkStt 

&9BM1fi7 2°CT3 0#\ 1 1M ?7)ltLT3 0 1M #;i/D N A© P C 

Tcrl3, D/32 (5' -GTAGGC AC CTGTGGGGAAGAAA 
CT) (ffijiltf 1 5) 43«ktfJp2 (5' — TGAGAGCTGTCTCCT 
ACTATCGATT) (gH^J## 1 6 ) ; 

/gH, Df(5' — ACAAGCTTCAAAGCACAATGCCTGG 
CT) (IB^"J#-^1 7) 33cktfJ f (5 ' — GGGTCTAGACTCTCAG 
CCGGCTCCCTCAGGG) (PJf^l8). 

-^Jl/RNA^&^bfc, P i t x:fe«fc£KNe s t i nOcDNAOtttl® 
GCW2 (TAKARA) 4"©LA Taq^'J^7"t^fflUt 
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Albumin, 55°C, 5 6 7 bp, 5 ' - A A G GAGT G C T G C C 
ATGGTGA (|E^J#-^ 1 9), 5' - C C T AG GT TT C TT G C A G C 
C T C (E?fl#*§- 2 0); 

a-Fe t o n r o t e i n, 5 5°C, 3 4 2 bp, 5' -TCGTAT 
5 TCCAACAGGAGG (12^2 1), 5 ' - C A C T C T T C C T T C 
T G G AG AT G (@B^J#-*§-2 2) ; 

Desmin, 55°C, 361bp, 5 ' - TT G G G GT C G C T G C G 
GTCTAGCC (@E?!J#-?t 2 3 ) , 5' - G GT C G T C T AT C AG G TT 
GT C AC G (IB^'J#-*t 2 4 ) ; 
10 TH, 60°C, 412bp, 5' - T GT C A G A G G A G C C C G A G G 
TC (@B?'J#-*t2 5), 5' — CCAAGAGCAGCCCATCAAAG (12 
2 6); 

Nest in, 55°C, 3 2 7 bp, 5 ' - G G A GT GT C G C T T AG 
AGGTGC (@B?'J#^2 7), 5' -T C C AGAAAGC C AAGAGAA 
15 GC (@3^J#^t2 8) ; 

Nurrl, 5 5°C, 2 5 3 bp, 5' — TGAAGAGAGC GGAC A 
AGGAGATC (SB^J#^ 2 9 ) , 5' - T C T G G A GTT A A G A A AT 
CGGAGCTG (ffi^Jf ^ 3 0); 
NF-M, 5 5°C, 18 6bp, 5' - G C C G A G C A G A C C A A G G 
20 AGGCCATT (|B^'J#-*t 3 1), 5 ' - C T G G AT G GT GT C C T G G 

* 

TAGCTGCT (fi?iJf^3 2) ; 

Pitx3, 55°C, 3 7 3 bp, 5 ' -AGGACGGCTCTCTGA 
AG A A (@S^iJ#-*t3 3), 5 ' -TTGAC C GAGTTGAAGGC GAA 
(@B?ll#-^ 3 4); 
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G3pdh, 5 5°C, 9 8 3 bp, 5' -TGAAGGTCGGTGTGA 
ACGGATTTGGC Wff 3 5), 5'- CATGTAGGCCAT 
GAGGTCCAC (@H^iJ## 3 6); 
MyoD, 60°C, 3 9 7 bp, 5' — GCCCGCGCTCCAACTG 
5 CTCTGAT (@B^J#^3 7), 5 ' - C C T A C G GT G GT G C G C C C 

T C T G C (@S^iJ#-^ 3 8); 

Myf-5, 60°C, 3 5 3 bp, 5' — TGC C ATC C GCTAC AT 
TGAGAG (@B^J#-$#3 9), 5' - C C G G GT A G C A G G C T G T G A 
GTTG (IB^J#-*f 4 0) o 

10 

— ~>>f*y h (Invitrogen) £l£fflbfco ^-0^7X5 F&U 

— >(Dc DNA!2?IJ£> Ml 3 U A-Xfei^7t , 7-F077l'^-^^ 

15 

T H 3. - D > «k < MtkT Sfc&fcl, ME M^iT 3 HJ#fc# b T 

jfiL»*«fct^L if^id e s <kz$m^mm& p a 6 p^km 

©±"^8 - 1 1 SKlfofcoTig^bfc (K awa s a k i , H., Mizuse 
20 k i , K., N i shikawa, S.,Kaneko, S., Kuwana, Y., 
Nakani shi, S. , Ni shikawa, S. I., and Sasa 
i, Y. (2000). Neuron 28, 3 1-40). $Mt b & T H »tt 3 

^-esFflMcJfi© 2 6 G Hami 1 t ony'J >^£ffl^T^Xlll#:#:« 
25 o < D ^aitbTc (Kawasaki, H., Mizuseki, K., Nis 
hikawa, S., Kaneko, S., Kuwana, Y., Nakani s 
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hi, S., Nishikawa, S. I., and Sasai, Y. (200 
0). Neuron 2 8, 3 l-4 0) o i5 X 1 0 5 ©i!^IIffift*©TH 

m±& & iMffiw >t & f^srr -§> & \z mm v & „ 

5 

#»^©«B^^^-?>^W^7 0 p ^ -Mbtlte, #fg'l4©E S »(E 

S) IMjfoTV^if^#ttT*§ (Tada, M. , Takahama, 
Y., Abe, K., Nakatsuj i, N. , and Tada, T. (20 
10 01). Nuclear reprogra mm ing of somatic 
cells by in vitro hybridization wit 
h ES cells. Curr Biol 11, 1553-1558) 0 |W| 

is mmm^-ts-m^o c t 4 - gf p ^^zsyfrn^xm^oyn^mtu, 
m&mm tz & ^ x , e> t n 7° n # ? a it < t g& 
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3fMffliMte&^X , Mu s mu s u c u 1 u s d ome s t i c u s 
Hml ES»J;^M. m. molossinus JF 1 iHIl (H 
x J) (DMUmM^MM, feirimo lossinus MP 4 ES» 
5 Adorns t icus Rosa2 6RilH (MxR) ©t)©fe^c, K 
T<DmBKDf£tb\Z{^m^fe (0 7 A) 0 Ro s a 2 6 h 7>Xi^x^y 
fribnznfcfoM&yy &\Z#>^TU-$— lAfc^tVT 1 a c Z/n e o 
^MW^^iJ^itfe (Friedrich, G. & Soriano, P., 
GenES& Dev. 5, 1513-1523 (1991 )) D xm&feMm 
10 Hpr t min^XmVTcHml ESttMrJfMP4 mo 
loss i nu sWffl^Sff^^ALbTCo DNAPJ0#lftli d om 
e s t i c u s ^7 AtcOtb^Tmo loss i n u s tf / Afr t>^Bte&~3 

* 

T^ofc ( r e f 5) 0 y)V^Lv hOdoraes t icus ^5fccD^-fe#:£, mo 

lossinus mm(om&fct.&^mm^zfimBii<fcLm^?v->^xm 

15 (0 7 B)o J$#«££C7)E SM^fflBS^^-r^f^^^T^fe^ 

f«cj£TaMbfc 0 mxr- 2^a;rX3S!i^m^©aitm4- smmmz 

x^h — -7(D^m^, 1 a c Z/n e o (Dit^ >/\°^5t/^fi§JIL 

T&D, £frlteu X-g a 1 mQlZ-D^Tm-Vk-Cfc^tco fct> x^h-T 

9 77s I I I 0^3- — r/U XTuJ), ^a- U7 4 bM (NF-M)> 
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C)o AY h + ~>'J >-Xty WfiWCioT, Z\(D 

5 3 (Pi tx3), Albumin, a-fetoprotein, MyoD, 
My f - 5:fc«fctf d e s m i n cD«^©M#S69^mRNA©^^<^o 

Tflis^nfe (0 8 a). 5fcfr4kEsnm&£&M&mmiz&tfz>z\nz>(Dmfc 

10 

W & 31^<Dm RNAft, Z <D%BM \Z & Vf Z> f? 7° D ^ 5 .Mb $ nfc 

e s t i c u s CDttfeitfmo 1 o s s i n u s (D&B1&& £>£Ac^-tl£> <Dffi 
ffiffllB'&afflJfiS*©^ h-Y©c DNA&ffltvrfro&P i tx3, Alb 

15 umi n^i^My oD©RT-PCR©jg'»&fiB^J*^«kt^E^IJtfebfc. 
P i t x 3 fc&liT, mRN A(D 3 2 2ttfc^ttS d ome st icus £V 
&\Z&tf & Zf7 ~> (G) SPmo loss inu s^VAI:*W7t- 
> (A) iS^i^-OlI^f ibt^fct ^MtH^tlfc 0 0 

8 8 5 2 E9llft€l/fc 1 2^n->(D5*>, 5^<fc^7^, ^ 

20 tl^tld ome s t i c u s M <D@3^>J^3 J; XSm o loss inu sMcDlE^'JT: 

&z>z.t&^nfr a \zw&m<Dwmnfi, fommtf / a r n a s *t"H £ n& 
(08 B) 0 mm(D/^$~>fimmnmMmm^Afc^fc : bA lbumin 

0ifc&t&}\Z&\t*TlkB'g?l1to d ome s t icus raRNA^6®5 6 7 b 
pWRT-PCRgftS, fWI£#*Nc o I TflMbU flT5 5 4bp^ 
25 iril 3bp©|f|t^tBtfc^ mo 1 os s i nus mRN A^ 

B©RT-PCRt» NcoIT©ii»3 8 1bp, 173bpM 
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Zfl 3 b pT3^<DA>F£bT^ffi$*l7c (El 8 C)„ ES©^rVA^iW 
«©^VA!!/^©A 1 bum i n5£J|te, H x J 33 cfc tXM x R isflilil'a IB 

5 oDtlt E S $V J:tX#:»yV e>©fe^%«, B s s H I igftifc: 
*fbT^©fe^>@a^J#M^J;oTltSiJ$tl7co d ome s t i c u s mR 
NA^e>©3 9 5 bpORT-PCRltlH 2 9 3 bpt 1 0 2bp02^ 
®/t> F^Ht^nfc^ ftH^\ mo 1 o s s i nu s mRNA^SORT 
-P CRGD«3te, ^CO^fc^bTWttTfeO, ^bT-r >37^ 9 5 

10 b p £bT^LB£tl7c (H 8 D) o H x J — 1 7£;J^Hx J - 1 8&£>£JCfcM 
x R - 2 43d; t/M x R - 3 ©M^B$^ffl«^^V^T> f**^V Al±l5|SCD 

15 T^Sfg^^^tbTc^i^^-ro 



20 CioTii^tlfcttgWl^ffl^fc (Kawa s ak i, H. e t a 
1. Neuron 28, 31-40. (2 0 0 0)) o fi©MP4 ES* 
Mt^MxR - 3 (Dm^mm^ U->^mmVX 8 - 1 l 0tl3f;oT» 
-fb^M^iiTc (EI 9 A, B)o Z\(DmmWPiZ^X, Sfc<&*Blflfri3<ktf^E 
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£tlfco ^U->>t HO+'>7- if (TH) CMtTM^ttT^oT, # 

5^n-;i/T^ ywm^M^m^m'mz^m^mm^^ £#bfcp D--t^T 

©MiJ^^TittUi^tafco 1 3D"- $>feD^2 0 - 5 OXOmm^T 

R^£oTfgti>g$tlfc, TH, Nurrl43<fct£Pi tx3 ©fe?%tioT 
SflgggLfc (H9D) 0 ES^rVA^n^ 

ft $ nfzmnm / f /At -vmwtfr Eofr&m^&rc®^ th <D^m^ 

Tfe§Pi t x 3CRT-P CR^CDlB^J^^^tT-pfco SB?!l$:/tb7c 
1 2 (D9U — >Oo%, P i t x3 mRNAcodomesticus T^T 

* 

-> (G) fcofcWrao lossinu sT13:T-x— > (A) ^&fcl&2> 
' V* T , M x R MffirBlSfi-o- i?U — >fr*> frit U H — A° 5 >M 

zl— P MC&l^T 8 OCD^ o — >#t mo loss i n u s |S~T!$> D , 
4~D(D?7U — yifi(\ oms t i c u s M^fc&Z- ii^^tB^tlfe (0 9 E)o H 
x J P— >/^S5Htbfc F— A°5 >^fc^— □ >fr<E> felBj+I^ISm^ 
#£>*ifc. feT, -<>.HbP^fttcfc§4 I ^H-A^>^-zL-P>#S 
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(stria turn) fc^D&Smsflfe^&WTSJ&^S^&il^fc. £G>^ 
Sfcfc:feV*T, mo 1 o s s i n u s ©ESIl^d ome sticus (DWM 
DStOKOMxR- 3 aU-&aBJJ&^> l a c Z/n e o^ftSRo s a 2 6^ 

A=+l. 0mm, L = +2. 0mm, V = +3. Omrat^^fc (0 

i o a). mmfrte&tf&tmimmt., &smi 5 etx-ga 1 

z> tc 56 ©ifflia#fc^M <t b t 58-$n? & 5 , b a> u es & til* 



WO 03/027278 PCT/JP02/09732 

(Jiang, Y., Jahagirdar, B. N., Reinhardt, 
R. L. , Schwartz, R. E. , Keene, C. D., Ortiz-G 
onzalez, X. R., Reyes, M. , Lenvik, T., Lund, 
5 T., Blackstad, M., Du, J., Aldrich, S., Li sb 
erg, A., Low, W. C. , Largaespada, D. A., and V 
erfail 1 ie, C. M. (2002). Pluripotency of 
mesenchymal stem cells derived from 
adult ma r r ow. Nature 418, 41-49.). fBAfcfJfc 

s? O— n >?f-ZntzMW& (blastocyst) £rffl^T£jg£n#§ (R 
ideout, W. M., 3rd, Hochedl inger, K., Kyba, 

M., Daley, G. Q. & Jaenisch, R., Cel 1 109, 
1 7 - 2 7. (2 0 0 2)), Lt^U b hcD^-M^ n-~ >if\t. 

i 

15 HraraiBtVi'5 : fefc#WfifcjS3BbTViS (We issman, I. L., N E 
ngl J Med 346, 1576-1579. (2002))„ H<DfaSl$ 

20 iAittS^I^ (s emi -ma t c h) t5Ci^t§ ; 2) 3frfSW 

tCfiA® W^ffil^^f § c Tf^liJ$n#§. ; 3) j@A©# 
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^mmm iz&^x, mm&t* s k & e s mm t (Dmmm& \z & v e x tf 

esticusXmolossinus) T0#:iiItX h >7"t^Mt(D 
WLWl&ffitif Vtco KKT^mmt., Forsberg et al.Proc. 
Natl. Acad. Sci. USA 97, 14494-99 (2000) 

tate botechnology, Chromatin i mm u n o p 
recipitation protocol 

ftkXh>H3-Lys 4tfL#, ^f;WhkXh>H3-Ly s 9#L#£ffl 

h>tDN Aomm^m &ffi%r~tz> @ we, & © 4 an©^^ 2 

fro 0JR$nfcDN A - t7 h >^ >/^SI^#^tn5DNA©P C R 

7 y ^ zmmz, 10*^0 2 x 1 0 7 - 1 0 nm&nmisfc* 
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lBBfc, mmmm 1 0 m 1 D 3 7 %*M7Jkfb H2 7 0/il^fi 

jg»»C^TW:, mm%^. 7>-h^PB S (8 g NaCl, 
0. 2 g KC1. 1. 44 g of Na 2 HP0 4 &£ZfO. 24 g KH 2 
P0 4 /lUyMP (pH 7. 4)> ImM PMSF^tf) t'J>XtL 
1 ^4 v ya^cD2ml©h U y^yymwX, t<D'& h U ^»Sr©5l UT 
B&^fco fV 7 1 0 ^fl 3 7 t:t-f >^a^" h Lfco hV7°zs>mn 

^(D'MM^Uy h £ 1 0ml MMMISM: ( 1 0 mM T r i s 
-HC 1 (pH8. 0)> 1 OmM NaCl> 0. 2% N o n i d e t P 
-40, 10 mMS&lW- h U (znUBT^Mk&ffi <tz.®\zAtlfc) 

oche;Cat No. 1697498) 1 t^J^ 1 m 1 CD^StK^^ 
&4tT5m 5 0 0 0 r pmT3I^ilb7to 
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s^Uy Mbbifc«&«»flBBHKtt (5 OmM Tris-HCl (ph8. 
1), 1 OmM EDTA, 1% SDS, 1 0 mMl&K^ h U £.ZS?°U 
f7-ifi'>kt:^- (3>-7 0 U-h-7°n^T— tf-f >fctf#— (Roche ; 
Cat No. 1 6 9 7 4 9 8) ^ 1 1 m 1 (DM»7jc^^L/> ^ffl 

WS^fcC^J;^ (ILL £0f£!ig«, ;^-^®10-15%tLT, 
10 4 0 tf H ^ 8 Hfro fee ^n^l 5 0 0 O r p ml! 4 5 t>^Mt>I bfco 
2 0 0 w 1 ©±}f£$TLV^K:Anfco ££>B#,&T, 

#^tl7ii7->^ 0 ;i/^ 1 0 ig©C h I V^WMWM (16. 7 mM Tris 
15 -HC 1 (pH8. 1), 167mM NaCl, 1. 2mM EDTA, 0. 
0 1 % S D S , 1. 1% Triton X - 1 0 (K 10 mMmMi- b U ^ 
A33«fctf:/n^T~ fc?^>ttf^- (3 >:/U - h^ofT- *M >t tf 
(R o c h e ; C a t No. 1 6 9 7 4 9 8) 1 1 m 1 ©MtK 

20 

itvrco 4°c-c i B#^i7->y;i/^m^ y*^- b bfc 0 ^-©tt iooor 

25 7c 0 



103 



WO 03/027278 



PCT/JP02/09732 



mz., nt>ntz±.m\z&mtrifo mr^Mttx h>n state (K9&1 

4, Upstate biotechnology, -a-3-^> USA; 
*^D^#^# 0 6- 5 9 9) 1 0 Ml (tfiVfMU 5 n 1 £ 2 m 1 <DK;«f£ 
ffl^fc) ; KT-fe^;Hbt:X h >H 4irL#: (Upstate biotechn 
o 1 o gy, ~=l—B — Z, USA;^nm# 06-598) 5 ^1 (fit 
{*m$t 5 M 1 * 2ml ©MiCffiV^c) ; SU? * ^Wfc k * h>H3 (K4tfc 
«K9) 5 At 1 (R#»R5/i 1 S 2ml ©RjfiflfefcfflV^fc) (Upstate 
biotechnology, -^.-3-^ USA ; Zrtl-ZtlX 9 D 
# 0 7 -0 3 0 i;7cte# 07-212) ^iP^.feo #vf*«, 5IS Ug 

£ © £ 5 £ b T# 5 tlfeit > X> £ 4 C C 1?— HfeHIfc b 

2BSf:> it>7 0 ;KClJ-^rM^DNA/ / y 0 o^-r >AT^jn— X (U p s t 
ate biotechnology #M (Cat No. 16-157) 
T\ It^TiiTONA/ ^Dr-f >A7*'n- X 60 mirolitter 
52ml <Dfcf&mz.m^fc) 6 0 1± l #nx./c<, 4°CiCTlB#WlHlteb, 
^tl 0 0 0 r pmT4^Tl^ra^L^Sibfco±m**ffe^Wtc:^bfc„ 
rfivfcfobj 1t>:7°;l/7^£><£>±?i£ (total input) 

^l/y hSlml (Di&m.ffi&mmW ( 2 OmM T r i s -HC 1 (p 
H 8. 1), 1 5 OmM NaCl, 2mM E D T A> 0 . 1% SDS, 1% 
Triton X-100) 1 m 1 7? 2 HI?5fc#U ^MX 5 #KllHg£1*;fco 
#CV>T?, ^©^l^7h^iitft#I®t (2 OmM Tr i s -HC 1 (pH 
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8. 1), 5 0 0mM NaCl, 2mM EDTA, 0. 1% SDS, 1% 
Triton X-100) 1ml T?ife#U Sil? 5 ^BIlPtg^itTto ^ 
T, I0^1/7h^LiCl®IIf (10mM Tris-HCl (pH 
8. 1), 0. 2 5M LiCl.lmM EDTA, 1 % Nonidet P 
-4 0, 1% ft^r^n-Mth'J^A) lmltifcfU Mt?5^ 
HNfg$-fr&. m%\Z.Z.(D^Vv h & 1 XTE (1 OmM T r i s -HC 1 (p 
H8. 0), ImM EDTA) T2»L, SST5^f B Kt&„ 

WZ, M^/^/^H/DN Ait 1 5 0 At 1 0iSfcHil8flf?fc (0. 

1M NaHCOg, 1% SDS) T2HH£ffibfc. E0fP£fi£ 

jVT 7 //xi> i 5^iasn?iibfc. e © jh» * if ft &w^u ^<Dm 

5M NaCl$18wl*^10mg/ml©RNase A£ 1 u 1 
^©•^m^fciP^-^o 6 5 4 - 5 B#f B 1 tt^fco TMt§ 1 1 1 <t o Tl 

6/ilOO. 5M EDTA, 1 2 m 1 © 1M Tr is-HCl (p 
H6. 5) 35«fctf2 m 1 © 1 Omg/m 1 ^n-x-T ^— ifK^^©-y->7°;i/fC 
SPA., 4"CT1»>^-Mfc. 

£-2 0 o c-rr— B^{*#b/co 
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Vv h%7 0 %X.&f — ;Hm 1 Tm^Vtco DNAfflL, lIODNA^ 
3 0 u 1 (D 1 XTE^cSM^Lfco Ttotal i npu tJt>7°M$ 
£>&C8 7 0 1 ©1 XTE^rin^-^^ifc^D^-IRLfec #CV>T, 2 ~ 3 m 1 

5 

x p if ^ A { b © iwi 5g) 
n 7° u if ~> A it EF? £ flfflB-r §^tLT, E*T © & fr ■=> fc. 

10 s mu s c u 1 u s d ome s t i cus (d om) V^X £it$&UTD 
NAO^SIBW^Ml^stf^aM. m. molossinus (mo 1) ^ 

5©es mm &$mw i ^fs*© cfc ^ \zm±L vtz 0 e s ibis c d o m) x &m 

J3& (mo 1) ^fcfiESll (mo 1) x#:« (d om) (DmMfflM&fflM 
Srf^o fc 0 £©jti^«*3 <fctfc3 > h P — ;HifflJ3&£ bT#M&43 cfcrj^E S « 
15 £_bi£©;|£t:X h><Dm%Ty±^ ofe 0 

2 . E S^HM^^r/S$-a-«^ 1 %^7JVrh FaSfStTf 1 0 # 

20 Xh>H3#[#^ iriT-k^;WtitX h>H4tfi#: > ifif^Mt tX h >H 3 - 
Lys 4fei#:*5j;rjCtn;^^;HbfcX h>H3 - Ly s 9 £rE#:£±MI© 5 (C— 

3. S«Sr^°P-7"-r >A757A^it^tT, ^Efr^JfcbfctX b>— 
25 DNA?I^#:^±aiCDJ:-5^||L7c: 0 ^n^n©tft#£SJ&LfcbX h >- 

106 



WO 03/027278 



PCT/JP02/09732 



4. ifflbfcDNAS^>^7>t^D-/ hKf $tfc, ^©DNAW 
A±^mffiT^)Mm@2^JB 2 U fcf—K I AP^T^7X^7ADNA^7° 

B 2 U tf — h : 

GCAAAGCCAGGTTCCTTCCTTCTTC C AAAT ATTTT 
C ATA TTTTTTTTAAAGATTTATTTATTCATTATA 
TGTAAGTAC ACTGTAGCTGTCTTC AGAC ACTC C A 
G AAG AGG GC GTCAGATCTTGTTACGTATGGTTGT 
GAGCCACCATGTGGTTGCTGGGATTTGAACTCCT 

G AC C TT C GG AAGAGC AGT C GGGT G CTCTTATCCA 
CTGAGCCATCTCACCAGCCCC TGGTTTATTTTTT 

TAATTATTATTTGCTTTTTGTTTATC A AG AC AG GG 

TTTCTCTGC AT AG C T C T AATT GT (ia^'J#-*t4 1) 

I AP : 

G AATT C G ATTGGTGGC CTATTTGCTC TT ATT AAAA 
G a A A AAGGGGGAGA TGTTGGGAGCCGCCCCCACA 
TTCGCCGTTACAAGATGGCGCTGACATCCTGTGT 
T C TAT GT GGT AAA C AAAT AAT CT G CGCATGTGCC 
AAGGGTATCTTATGACTACTTGTGCTCTGCCTTC 
CCCGTGACGTCAACTCGGCCGATGGGCTGCAGCC 
AATCAGGGAGTGACACGTCCGAGGCGAAGGAGAA 
TGCTCCTTAAGAGGGACGGGGTTTCGTTCTCTCT 
CTCTCTTGCTTTTCTCTCTCTCTTGCTTTTCTCT 
CTCTCTTGCTTCTTGCTCTCTTGCTTCTTGCACT 
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CTGTTCCT G AAG ATGT AAGA AT AAAG C TTT GT C G 

AATCACTAGTGAATTC (|S^iJ#^4 2) 



Xh>H3-Lys 9 tR^VX^fcCDlzMVX, E S IfflBtS^S J; ZSWllkMJ&'f 
yAT1*T-fe^;Wkt:Xh>H3-Ly s 4, Tiz^Wb h >H 3 43 &ZS 



5. itHlfcDNA*, f*«T^^^Mt«T^ii^n§Oc t4 
jt-fg^ ^fflflSTfe^M^ffliaTfe^Jib^ViN e u r o f i 1 ame nt- 
M£> «fctf- L«{£^ #«T^b*^Mb»T«^iib75:V>T h y - 1 » 
^tlfnililW^genomi c PCR-7 7-f7-t7M:DNA 



Oc M:7t7-F CTAGAC GGGTGGGTAAGC AA (|H^iJ : 
-^-4 3) 

. ij /t-7, CAGGAGGCCTTCATTTTCAA (IB^JUHt 

4 4) 

Ocf4 Spl:7*7-F C G C C T C A GT T T C T C C C A C C (SB 
4 5 ) 

IJA-X AGCCTTGACCTCTGGCCC (@S^J# 

-5t4 6) 

Thy-l'.y^V— Y CTCCAAAGCCAAAACCTGTC (IB^J 
#-§-4 7) 

GCTGACTGGAGGTGTTC C AT (@B^J#^- 

4 8) 

NF-M: y^-U— H GGGTGACAAGAGGTCTGGAA (@E^iJ : 
•#4 9) 
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U/t— X CAGCGTGTAGCTCATCTTGG (@B^J#^§- 

5 0) 

NF-L : y*V— H CAGGGAAGTTATGGGGGTCT (@2^J# 
-*t 5 1) 

5 U/t— X AGAAGAACGGGGGAGAAGAG (@B^J#-5f 

5 2) 

Titiii$nfeD n a^e s jwi&y y a 

- ■ 

\Z, tXh >H 3 — L y s 4 ©^^;Wb^S7 0 n^^ A-fbldfi^^fJ^^fe 

(IS*) 
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T^itj&teU S7°n ^7 Aft^nfc^y ATtttX h >H 3 - L y s 4#*#S 

x h >h 3 (DrttMktmwj-rz £ t^sntv^. ^Mm.r^)v 

>H3-Lys 4©^^;Hh^^fc«^9 : -;Ht:^M^^H^S7 0 a^^A 

(Hl^ 4 : MHC^iiE S«-«©I«©f^I) 
^©^»!lT«> MHC (H-2) class I^tS^^XiMHC (H 
- 2) c 1 a s s II ^flT^X^fflViTMHC (H-2) class I 
and I I ^iiv^X^f^SSb, £ © *7 £7 X J&> £>#7cH- 2 class 
! (_/_) class II (-/-) ESi§^ffl^T|^iffliS:Mt 
fee ^#W^0t*£ATOtfeO7f*« (01 2S#1). 

MHC class I KbDb-/-TWIi Vugmeyster 
Y. et al. frZft-^l'X^fcfcUtc.lbOl&ig.mVfc. (Vu gme y s t 
er Y., et al., Proc. Nat 1. Acad. Sci. USA 9 
5, 1 2 4 9 2- 1 2 4 9 7 (1 9 9 8)). 

MHC class I I J v&y"0 h^^XteU Madsen L. et 
a 1 . t^UT^fc^fcfeCSftffl Lfc(M a d s e n L.,et al. 
Proc. Natl. Acad. Sci. USA 96, 10338-103 
4 3 (1 9 9 9))o 
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^y*)l> J y?TU hvr>X*f^llbfc. Class I^i^Cl as s I 

«!;#1K)^P CR77^fT-Sfcli7°n-7' (Class I 35«fctfC 1 a 
s s I I Ifef ^ftlWC^Sttl/^ u 6, HCDstfc^rV A£:7°n 

MHC class II KOT7XH 5 ^Ojt^^tf^l 8 0 k b 

fcES^BHST. MHC class I KbDboy y^T^h^ffofc, 
/ y 9 y V h (D^WJiZ, Vugmeyster et al. mtittzLftff-o 

f^ibfc. 3f.*^V£7X ©AMBUS, Manipulating the mo 
use embryo: A laboratory manual 2nd, 
Hogan B., et al. CSHL Press USAtLf*fc. 

m&ftmhito mmm^^m^ mmw^izmm^n&^viz, Tada, 

« 

M., Tada, T., Lefebvre, L. , Barton, S. C. & S 
u r a n i , M. A. , EMB O J 16,6510-6520.(1997) 
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10 2 ©»JiiiRv— # — ^ffl^Tfifofc. Class I & <£££C lass 

*&*^#~PCC lass I:i3cktfC lass I I fe^atte^Tc^fcrRfc 
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>fc: Hn^v"? — tf (TH) WbTMaSttTa5oT, ti^u-}i7^> 
^^m^n/co l :=m--&fc^2 0- 5 0 %©«^THPJft-e^^>i 

<& ^ n — > ^ <£> ft tH L m R N A £ ffl V >fc R T - P C R cfc o T *S ipg $ ft , 
TH, Nu r r l:fc<ktfP i t x 3 0fe^tJ;oTSftlb/c„ g&Nftft&ft 

10 ^5^^il^§7t^fcB^«^6lH|iRL,feRNA^e.(DRT-PCR»7! : 

$ n fco ^ p — >#> e> 3Mfc b H — A° 5 >^£~ a. — D >fr 6 fe |WJil ©#g 

#*fflisy j a tti? 7° a ff ~r a <b s nt ^ 7c c £ ifiTk $ ft & o m h c xm e s m 

20 

(s t r i a t urn) fclfc0&imsflB:&£^T£j&>£5J&>&^0!l 2 
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^V-^-^^n^nJfg-r^So fct%.UC lass I 43j;t;c lass 

15 i imfc^&m^T&m^, ^mizm^vrzmi^mzn e omfcT&, 

i^#TtC lass I &£t£c lass I I m.i^^±iz^^T^> Z. 

<D G418 i^jtfS^^ neo mfc^\ZW.^Wk7L%> £ ^ <h 

20 feJlffiLfco 

Aft: $ ntcfammtf j a t xmmfr 1 5 & ^m^ 0 z. m^mm^ e> huk l 
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n*<Dft{kmm&n-otztz.?>, ifaw, nmmm, mmmm, mssmm. 

E Sl^lffliTfl7°a ^7Aft$nfc#»7 A^E S 

a tmmowkm&w^ z.tfr%, m&mmfr bes »VA©^^ief 
mm^z&tfz>mum&&o c t 4mi^(DW^ih<Dmm. (t a d a e t 

al., Curr. Biol., 2 0 0 1 ) ft S>> 7 A^7°P ^ A 

<m $ n& \z um&&& ^ 2 b m & & ^ t &m £> a* k & o t v> s 0 -d * d , 

PgB^iJ^Abfc h7>Xyx-y^E SlBM©{«bfeo Insulato 

r-Polymerase II ^n^E-^ GFP-LoxP - I n s u 

lator©3>Xf7^7 h^l/hn^-fJW^^^ 7 - (Moloney M 
urine Leukemia Virus (MMLV) ^S^fiMu r i n 
e Stem Cell Virus (MS C V) \Z% t^tcU h n^-f;]/ 
TsW^M^ZZ— ) TH^L-fc (114). Insulato rteMD©^'^ 
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©^#yfcS>Pfilt~f"£7£2£>, Polymerase I I ynt-^-ttGFP 

SlM^ifc, G F P ttS^TS feStt©® ^ t> © (hGFP (CI on 
etech)) Steffi U *^?3»A$nfcE SJfflIfi0»ftfc:fflV>fc. LoxP 
ffi^J©3lf— S!cttGFP©»31JttffiMS'b^fc.f^»«, Chung, J. 
H. et al., Proc. Nat 1. Acad. Sci. USA 94,5 
75-580 (1 99 7) fcbfc^oTffofc, ^OH>Xh7^ httLTR 

-p o 1 II ynt-^ hGFP-LoxP-LTR (Insulat 

or) fcV^KIjfiSL/T^fc (HI 4). 

d o h d !>-f * h u ^t'f xlt es (s 

ingle-cell suspension) fcb/c^ ^-r;VX^» 
(A°^-^>^M*) ©*&a_L?t<h— mz 1-2 B$W§*t5t^ 
5^frTTl^$t, GFP^-7J"tt;l/V-^" (FACS Vant 
age(BD Biosciences)) TV-f^ >W^^Th7>X 
^i-'^ES»Silfe. V— Insulator-Po 
1 yme r a s e II ^Dt-^ GFP-LoxP- I n s u 1 a t o 

MtBDNA F I SHiaDttHbL DNA F I SHU Sfflfl&I 
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